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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be  ob¬ 
tained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.  C., 
20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigations,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational  eval¬ 
uations  are  beyond  the  scope  of  a  Phase  I  Investigation;  however, 
the  investigation  is  intended  .to  identify  any  need  for  such  studies. 
• 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  frequent  inspections  can  unsafe  conditions  be  de¬ 
tected  and  only  through  continued  care  and  maintenance  can  these 
conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  rea¬ 
sonably  possible  storm  runoff) ,  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not  be  in¬ 
terpreted  as  necessarily  posing  a  highly  inadequate  condition. 

The  test  flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM: 

STATE  LOCATED: 
COUNTY  LOCATED: 
STREAM: 

BASIN: 

DATE  OF  INSPECTION: 


Rio  Dam  (I.D.  No.  N.Y.  497) 
New  York 

Orange  and  Sullivan 
Mongaup  River 
Delaware  River 
8  July  1981 


ASSESSMENT 

Examination  of  available  documents  and  a  visual  inspec¬ 
tion  of  the  dam  and  the  appurtenant  structures  did  not  reveal 
conditions  which  constitute  an  immediate  hazard  to  human  life 
or  property. 

Using  Corps  of  Engineers'  Screening  Criteria,  it  has 
been  determined  that  the  dam  would  be  overtopped  for  all  storms 
exceeding  approximately  57.7  percent  of  Probable  Maximum  Flood 
(PMF) .  The  spillway  is,  therefore,  adjudged  as  "inadequate”. 

Structural  stability  analyses  performed,  based  on  available 
information  and  visual  inspection  indicate  that  the  spillway  sec¬ 
tion  is  inadequate  with  respect  to  overturning  and  sliding  sta¬ 
bility,  when  subjected  to  H  PMF  or  PMF  loading  conditions.  The 
basis  for  this  determination  of  inadequacy  are  criteria  estab¬ 
lished  by  the  Corps  of  Engineers  (Ref.  1). 

In  addition,  the  nature  and  sources  of  seepage  waters 
present  at  the  downstream  toe  of  the  dam  need  to  be  further 
investigated. 

It  is,  therefore,  recommended  that  within  3  months  of 
notification  to  the  owner,  investigation  and  analysis  of  em¬ 
bankment  stability  with  respect  to  seepage  should  be  performed. 
The  results  of  this  investigation  and  analysis  will  determine 
the  appropriate  remedial  measures  which  will  be  required.  In 
the  interim,  continued  use  of  the  present  Emergency  Action  Plan 
and  Periodic  Inspection  Practice  will  be  sufficient  to  monitor 
the  facility  during  periods  of  heavy  rainfall. 


In  addition ,  the  dam  has  a  number  of  problem  areas  which 
require  further  attention.  The  following  remedial  measures 
must  be  completed  within  one  year: 

Repair  distressed  areas  of  wood  stave  penstock  to 
facilitate  its  future  use  as  an  emergency  reservoir 
drain  system. 

-  Remove  small  bushes,  brush  and  trees  growing  on 
both  downstream  and  upstream  embankment  slopes. 

Monitoring  of  seepage  using  the  existing  weir 
systems  should  be  continued. 


Eugene 
Hew  Yori 


fBrien,  P.E. 
■'No.  29823 


Approved  By: 
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Date: 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
RIO  DAM 

I.D.  NO.  N.Y.  497 
D.E.C.  NO.  1498  -  86 
DELAWARE  RIVER  BASIN 
ORANGE  AND  SULLIVAN  COUNTIES,  NEW  YORK 

SECTION  1  -  PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority 

The  Phase  I  inspection  reported  herein  was  authorized 
by  the  Department  of  the  Army,  New  York  District,  Corps  of  En¬ 
gineers  Contract  No.  DACW  51-81-C-0008 ,  Modification  P00001  in 
fulfillment  of  the  requirements  of  the  National  Dam  Inspection 
Act,  Public  Law  92-367,  dated  8  August  1972. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing 
condition  of  the  dam,  to  identify  deficiencies  and  hazardous  con¬ 
ditions,  to  determine  if  these  deficiencies  constitute  hazards 
to  life  and  property  and  to  recommend  remedial  measures  where 
required. 

1.2  DESCRIPTION  OF  THE  PROJECT 


a.  Description  of  Dam  and  Appurtenant  Structures 

The  Rio  Dam  is  an  earthfill  embankment  with  a  concrete 
overflow  section  located  about  mid-length  along  the  1,487  foot 
long  structure.  The  maximum  height  of  the  dam  at  the  overflow 
section  is  101  feet.  The  embankment  portion  of  the  structure  is 
a  zoned  fill.  The  central  core  is  composed  of  sandy  clay  and  has 
a  top  width  of  about  10  feet,  side  slopes  of  2  Vertical  to  1  Hor¬ 
izontal  (2V:1H)  and  extends  into  an  impervious  foundation  stiatum. 
The  outer  shell  of  the  embankment  is  constructed  of  sand,  gravel 
and  boulder  fill  using  slope  ratios  of  1V:3H  on  the  upstream  and 
1V:2H  on  the  downstream.  Crest  of  the  dam  is  20  feet  wide  and 
serves  as  a  public  roadway.  Random  stone  riprap  covers  the  entire 
upstream  slope  of  the  dam  whereas  only  portions  of  the  downstream 
slope  within  the  lateral  extent  of  the  spillway  abutment  walls  are 
similarly  protected. 

An  intake  having  an  invert  at  El  769.5  is  located  at  the 
right  spillway  abutment  to  supply  flow  through  an  11.0  foot 
diameter  wood  stave  penstock  to  a  small  hydroelectric  generating 
station  located  about  1.5  miles  downstream  of  the  dam.  It  is 
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reported  that  some  segments  of  the  penstock  are  damaged  and 
therefore  it  has  not  been  in  use  for  the  past  2  years. 


The  centrally  located  spillway  section  of  the  dam  is 
a  concrete  gravity  structure  264  feet  in  length,  having  a 
maximum  height  of  101  feet.  Overflow  is  concrete  through 
eight  30  foot  wide  bays  separated  by  3  feet  wide  piers  which 
support  a  roadway  bridge  deck.  Flow  is  controlled  using  flash- 
boards;  to  a  maximum  design  height  of  5  feet.  The  flashboard 
system  is  designed  to  release  when  lake  levels  reach  2  feet  above 
the  top  of  flashboards.  The  dam  has  no  reservoir  drain.  If 
repaired,  the  penstock  could  be  used  to  partially  drain  the 
reservoir. 


b.  Location 


The  Rio  Dam  is  located  on  the  Mongaup  River,  a  tri¬ 
butary  of  the  Delaware  River,  about  1.5  miles  northwest  of  the 
town  of  Rio  and  about  13  miles  south-southwest  of  the  City  of 
Monticello,  on  the  border  of  Sullivan  and  Orange  Counties, 

New  York. 


c.  Size  Classification 


The  dam  is  101  feet  high  and  has  a  reservoir  storage 
capacity  of  19,978  acre-feet  and,  therefore,  is  classified  as 
a  large  dam. 

d.  Hazard  Classification 


The  dam  is  in  the  "high"  hazard  potential  category 
due  to  location  of  a  hydroelectric  generating  station  and  the 
village  of  Mongaup,  1.5  miles  and  4  miles  downstream,  respectively. 

e .  Ownership 

The  dam  is  owned  and  operated  by  Orange  and  Rockland 
Utilities  Inc.,  One  Blue  Hill  Plaza,  Pearl  River,  N.Y.  10965, 

Tel  Nos.  (914)  627-2420  or  (914)  352-6000.  Prime  contacts  are 
Mr.  Frank  E.  Fischer;  Vice  President  and  Mr.  Donald  Lavers, 
Supervisor-in-charge  of  Engineering. 

f .  Purpose 

The  dam  provides  storage  for  hydroelectric  power 
development.  Presently  and  over  the  past  two  years,  power  has 
not  been  generated  at  the  facility.  Recreation  is  permitted  on 
the  lake  except  at  the  southern  end  where  the  dam  is  located. 

g.  Design  and  Construction 

The  dam  was  designed  by  Charles  H.  Tenney  &  Co., 

200  Devonshire  Road,  Boston,  Massachusetts  in  1925.  The  dam 
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was  constructed  between  1926  and  1927  by  Fred  T.  Ley,  Inc., 
General  Contractor,  Boston,  Massachusetts.  Resurfacing  of 
both  the  spillway  chute  and  roadway  have  been  performed  in 
recent  years  by  the  owner. 

h.  Normal  Operating  Procedures 

Discharge  through  the  spillway  is  presently  con¬ 
trolled  with  two  flash  boards  to  El  811.2  present  in  the  5 
western  most  spillway  bays  whereas  single  boards  to  El  810.67 
are  present  in  the  remaining  3  eastern  bays.  Since  the  power 
unit  associated  with  Rio  Dam  is  presently  not  on  line,  the 
flow  from  the  reservoir  is  regulated  over  the  spillway  by 
using  the  flashboards  as  a  function  of  discharge  from  Swinging 
Bridge  Dam  and  Toronto  Dam,  located  upstream  in  order  to  main¬ 
tain  a  relatively  constant  lake  level  for  recreational  purposes. 

1.3  PERTINENT  DATA 


a. 

Drainage  Area 

202  square  miles 

b. 

Discharge  at  Damsite  cfs 

Uncontrolled  Spillway  at 

Maximum  Pool  (El.  825.00) 

62,090 

cfs 

c. 

Elevation,  USGS  Datum  MSL 

Maximum  Pool,  Top  of  Dam 

825.00 

feet 

Maximum  Design  Pool 

822.00 

feet 

Spillway:  Crest 

810.00 

feet 

Top  of 

Flashboard  (designed)  815.00 

feet 

Invert  Penstock  Inlet 

769.50 

feet 

d. 

Reservoir 

Length  of  Maximum  Pool 

3,910 

feet 

Surface  Area  @  Maximum  Pool 

542 

acres 

e. 

Storage 

Normal  Pool 

13,110 

acre-feet 

Maximum  Pool 

19,978 

acre- feet 
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f .  Dam 

Type 

Height 

Length 

Upstream  Slope 
Downstream  Slope 
Crest  Elevation 
Crest  Width, 

Cut  Off  Type 


Grout  Curtain 

g.  Spillway 
Type 

Crest  Elevation 
Width:  Total: 

Effective: 

Flow  Regulation 

h.  Reservoir  Drain 
Type 

i.  Penstock  System 

Intake  invert  elevation 
Pipe  Construction 
Pipe  Diameter 


Earthfill  w/concrete 
spillway  section 
101  feet 
1,487  feet 
IV:  3H 
1V:2H 

825.00  feet 
20  feet 

Penetrating  clay  core 
in  earthfill  section; 
shallow  concrete 
wall  in  spillway 
section 
None 


Controlled  "ogee" 
concrete  gravity  structure 
810.00  feet 
264  feet  (total) 

240  feet  (hydraulic) 

Flashboards  (5  feet  maximum) 


None 


769.5  feet 

Steel/Wood  stave 

11.0  feet 
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SECTION  2  -  ENGINEERING  DATA 


2.1  GEOLOGY 

The  Rio  Dam  is  located  in  the  "Appalachian  Uplands" 
Physiographic  province  of  New  York  State.  This  province 
(northern  extreme  of  the  Appalachian  Plateau)  was  formed 
by  dissection  of  the  uplifted  but  flat  lying  sandstones  and 
shales  of  the  middle  and  upper  Deconian  Catskill  Delta.  Re¬ 
lief  is  high  to  moderate.  Maximum  dissection  occurs  in  the 
Catskill  Mountain  area,  where  only  the  mountain  peaks  ap¬ 
proximately  the  original  plateau  surface.  Drainage  is  gen¬ 
erally  south  or  southwest  toward  the  Delaware  River  system. 
Bedrock  which  out  crops  at  the  river  bed  near  the  toe  of  the 
spillway  is  a  fine  grained  sandstone  dipping  about  5-10  degrees 
to  the  north.  Strike  is  to  the  west  and  estimated  to  be  5-10 
degrees . 

2 . 2  SUBSURFACE  INVESTIGATIONS 


A  subsurface  investigation  was  conducted.  The  results 
of  the  investigation  are  presented  in  conjunction  with  the 
available  design  drawings  in  Appendix  A  -  Drawing  KK-3-52.  In 
general,  the  investigation  indicated  that  the  soils  at  the  site 
are  alluvial  in  the  lower  river  area,  whereas  the  near  surface 
soils  in  the  upland  portions  of  the  valley  are  primarily  of 
glacial  origin  being  composed  of  clay,  sand  and  gravel  with 
occasional  zones  of  boulders.  Underlying  bedrock  consists  of 
interlayered  sandstone  and  shales. 

2.3  DAM  AND  APPURTENANT  STRUCTURES 


The  dam  was  designed  by  Charles  H.  Tenney  &  Co.,  200 
Devonshire  Road,  Boston,  Masaachusetts.  All  drawings  avail¬ 
able  for  review  have  been  repr<pduced  and  are  presented  as  one- 
half  size  reductions  in  Appendix  A. 

2.4  CONSTRUCTION  RECORDS 

No  information  regarding  the  construction  of  the  dam  is 
available,  other  than  the  date  of  construction,  which  is  from 
1926  to  1927,  and  the  name  of  the  contractor,  Fred  T.  Let,  Inc., 
Gunnite  resurfacing  of  the  spillway  chute  and  apron  and  recon¬ 
struction  of  the  roadway  were  performed  during  the  1970's  by  the 
owner. 

2 . 5  OPERATING  RECORDS 


All  information  concerning  operation  and  maintenance  of 
the  dam  is  on  file  at  the  Orange  and  Rockland  Operations  and  Gen¬ 
erating  Center  in  Spring  Valley,  New  York. 
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2.6 


EVALUATION  OF  DATA 


Some  of  the  data  presented  in  this  report  has  been  made 
available  by  representatives  of  Orange  and  Rockland  Utilities 
Inc.  All  information  gathered  appears  to  be  adequate  and  re¬ 
liable  for  Phase  I  Inspection  purposes. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 


The  visual  inspection  of  the  Rio  Dam  was  made  on 
July  8,  1981.  The  weather  was  clear  with  temperatures  ranging 
in  the  mid  to  high  90' s.  The  reservoir  level  at  the  time  of 
inspection  was  about  El  811.20. 

b.  Embankment 

The  earth  embankment  shows  no  signs  of  noticeable 
distress.  Both  vertical  and  horizontal  alignments  of  the 
structure  show  no  signs  of  noticeable  movement.  Occasional 
small  bushes,  trees,  and  brush  have  become  established  on  both 
upstream  and  downstream  slopes.  Minor  longitudenal  hairline 
cracks  were  observed  in  the  asphalt  roadway  pavement  surface. 

c.  Spillway 

The  spillway  chute  and  apron  appears  generally  in 
good  structural  condition.  Minor  longitudinal  cracks  exhibited 
along  the  chute  appear  to  be  associated  with  construction  joints 
from  the  gunnite  resurfacing.  Minor  spalling  of  the  structure 
near  downstream  training  walls  was  observed. 

d.  Seepage 

Minor  seepage  was  observed  around  the  steel  pipe  at 
the  head  waters  of  the  penstock  as  it  exits  the  right  spillway 
abutment.  Seepage  associated  with  a  natural  spring  is  flowing  from 
the  downstream  left  abutment  and  is  collected  into  a  small  drainage 
ditch  immediately  downstream  of  the  embankment  toe.  A  wet  marshy 
area  at  the  toe  of  the  dam  was  observed,  approximately  20  feet 
northeast,  at  the  end  of  the  left  spillway  abutment.  Source  of 
surface  water  in  the  area  appears  to  be  seepage  from  the  embankment 
toe.  Seepage  was  also  observed  entering  the  spillway  apron  at  the 
downstream  left  abutment  (see  photograph  No.  15) .  Source  of  these 
waters  may  be  a  combination  of  bedrock  groundwater,  surface  water 
runoff,  and  embankment  seepage.  Seepage  waters  observed  in  the 
vicinity  of  the  toe  of  the  dam  were  visibly  free  of  suspended 
solids .  Two  weirs  are  located  on  the  drainage  ditches  downstream 
of  the  embankment  toe  to  facilitate  measurement  of  collected  seepage 
and  surface  water  runoff.  Approximate  locations  of  these  weirs  are 
shown  on  the  sketch  which  is  included  in  Appendix  C. 

e.  Appurtenant  Structures 

Gatehouse  is  in  good  condition.  Penstock  control  valves 
are  reported  in  good  working  order  but  were  not  operated  during  site 
inspection.  Penstock  is  damaged  and  needs  repair  before  it  can  be 
used  in  conjunction  with  power  generation  or  partial  drainage  of  the 
reservoir.  Penstock  gate  valve  has  minor  leak. 
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Downstream  Channel 


f . 


The  spillway  discharges  directly  into  the  natural 
rock  channel  of  the  Mongaup  River.  In  the  area  immediately 
downstream  of  the  dam  (See  Photograph  7)  the  channel  is  gen¬ 
erally  clear  and  unobstructed  with  the  exception  of  a  few 
fallen  trees. 

g.  Abutments 

The  dam  abutment  areas  are  in  good  condition  showing 
no  signs  of  instability.  Seepage  waters  are  flowing  from  the 
bedrock,  forming  the  left  abutment  immediately  downstream  of 
the  dam. 


h.  Reservoir  Area 


No  slides  or  general  instability  were  observed  along 
the  reservoir  shoreline  in  the  general  vicinity  of  the  dam.  No 
significant  sedimentation  was  observed  along  the  dam. 

3.2  EVALUATION  OF  OBSERVATIONS 

Although  deficiencies  were  observed,  there  is  no  indication 
that  the  dam  is  in  imminent  danger.  Some  of  the  deficiencies  noted 
previously  are  minor  and  should  be  corrected  in  conjunction  with 
routine,  whereas  other  conditions  described,  may  present  potential 
for  further  deterioration  and  consequently  need  for  further  in¬ 
vestigation  and  correction. 

The  following  is  a  summary  of  the  problem  areas  encountered 
and  recommended  corrective  measures  requiring  immediate  attention: 

1)  Investigation  nature  and  source  of  seepage  waters 
present  along  the  toe  of  the  dam. 

2)  Repair  distressed  areas  of  wood  stave  penstock  to 
facilitate  its  future  use  as  an  emergency  reservoir 
drain  system. 

3)  Remove  small  bushes,  brush  and  trees  growing  on 
both  upstream  and  downstream  embankment  slopes. 
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SECTION  4  -  OPERATIONAL  &  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 


The  Rio  Dam  was  previously  used  as  a  power  generating 
dam  for  Orange  and  Rockland  Utilities  Inc.  For  the  past  two 
years  the  penstock  has  been  closed  as  a  result  of  a  rupture 
in  the  wood  stave  section  and  no  power  generated.  Previous 
operations  included  the  operation  of  a  single  11  foot  diameter 
wood  stave  penstock  to  carry  water  from  the  reservoir  to  a 
power  house  located  some  7,000  feet  downstream.  Flow  is  con¬ 
trolled  by  a  sliding  gate  valve  operated  from  the  gatehouse 
atop  the  dam. 

Spillway  discharges  as  well  as  lake  level  is  controlled 
using  a  system  of  flashboards  located  on  the  crest  of  the  eight 
bay  spillway 

4.2  MAINTENANCE  OF  THE  DAM 


The  dam  is  maintained  by  the  owner.  Orange  and  Rockland 
Utilities  Inc.  Maintenance  is  performed  on  an  as-needed  basis 
as  determined  by  frequent  inspections.  Maintenance  of  the  dam 
appears  to  be  adequate  with  the  exceptions  as  noted  in  "SECTION  4  - 
EVALUATION" . 

4.3  WARNING  SYSTEM  IN  EFFECT 


It  is  reported  that  an  Emergency  Action  Plan  (EAP)  has  been 
developed  by  the  owner  to  monitor  the  three  hydroelectric  facili¬ 
ties  located  on  the  Mongaup  River  including  the  Rio  Dam.  Within 
this  EAP  a  procedure  for  continual  monitoring  and  reporting  of 
flood  level  conditions  is  stated  with  procedures  for  notification 
of  various  public  authorities  in  the  event  an  emergency  situation 
develops. 

4 . 4  EVALUATION 


Both  the  maintenance  and  operation  procedures  are  inadequate 
in  following  areas: 

1)  Vegetation  on  both  upstream  and  downstream 
embankment  slopes. 

2)  Penstock  is  inoperable. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 


Rio  Dam  is  located  on  the  Mongaup  River  about  5  miles 
north  of  its  junction  with  the  West  Branch  Delaware  River  at 
Mongaup,  Sullivan  County,  New  York  (HUC#02040104) .  The  drainage 
area  contributing  to  the  reservoir  is  202  square  miles.  The 
basin  is  approximately  25  miles  along  the  north-south  axis, 
with  a  maximum  width  of  about  11  miles.  The  basin  contains 
many  lakes  and  reservoirs  in  addition  to  Rio  Reservoir,  and 
rises  from  a  normal  laxe  elevation  of  810  MSL  (invert  of 
spillway)  to  over  2,200  ft  in  the  north.  Ground  cover  ranqes 
from  urban  areas  to  national  forest  and  includes  farm  lands, 
and  wet  lands. 

5 . 2  ANALYSIS  C>>Tml!RIA 

The  unit  hydrographs  and  modeling  parameters  for  the 
watershed,  divided  into  3  sub-areas  were  obtained  from  the 
"Upper  Delaware  River  Basin  Flood  Routing  Model"(Ref • 2) , prepared 
in  1976  by  Water  Resources  Engineers  Inc.  (WRE) ,  for  the 
New  York  District  of  the  U.S.  Army  Corps  of  Engineers.  This 
model  computed  the  Standard  Project  Flood  for  the  entire 
watershed.  The  Rio  Dam  drainage  area  consists  of  sub-basins 
49,  50  and  51  of  the  Delaware  River  basin  model. 

The  Probable  Maximum  Precipitation  for  the  Rio  Dam  water¬ 
shed  is  21-inches (Ref .3) .  The  Probable  Maximum  Flood  hydrograph  was 
computed  using  the  HEC-1DB  computer  package(Ref . 4) .  It  was  neces¬ 
sary  to  extend  the  storage  discharge  rating  of  Swinging  Bridge 
Dam  to  meet  the  PMF  flows. 

A  total  PMF  inflow  based  on  the  combined  output  of 
Swinging  Bridge  Dam,  Toronto  Dam  and  the  runoff  contribution 
of  the  Rio  Dam  watershed  was  calculated  to  be  107,744  cfs  was 
used  for  analysis. 

5.3  SPILLWAY  CAPACITY 


The  computed  discharge  capacities  of  the  spillway  at  low 
chord  of  the  roadway  bridge,  El  823.9  and  at  the  top  of  dam, 

El  825  are  51,242  cfs  and  62,090  cfs,  respectively. 


5.4  RESERVOIR  CAPACITY 


The  reservoir  capacity  at  the  spillway  crest,  El  810, 
is  given  as  13,110  acre-feet  (Ref. 2).  The  computed  surcharge 
storage  of  6,868  acre-feet  is  equivalent  to  about  0.6-inches 
of  runoff  over  the  entire  v;atershed. 
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5.5  FLOODS  OF  RECORD 


Maximum  flood  was  reported  to  be  in  August  1955.  Records 
reservoir  levels  during  this  flood  are  the  files  of  the  owner. 

5.6  OVERTOPPING  POTENTIAL 


The  potential  of  the  dam  being  overtopped  was  investigated 
on  the  basis  of  the  spillway  discharge  capacity  and  the  available 
surcharge  storage  to  meet  the  combined  PMF  inflows. 

Two  cases  were  evaluated  using  the  HEC-1DB  analysis; 

Case  A)  flood  build-up  with  no  flashboards  in  place  at  the 
beginning  of  the  PMF;  and  Case  B)  flood  stage  build-up  with 
flashboards  in  place  to  El  815  at  the  beginning  of  the  routing 
with  safety  release  as  water  builds  up  to  El  817. 

During  the  flood  series  analyses  the  penstock  gate  was 
assumed  to  be  closed  and  flashboards  at  the  Toronto  Reservoir 
were  assumed  absent.  The  results  of  the  two  Multi-Ratio  Case 
analyses  are  as  follows: 


Case  A 

No  Flashboards  at  Rio  Dam 


Ratio  of 

Peak  Outflow 

Overtopping 

PMF 

(cfs) 

(ft) 

1.0 

107,523 

4.69 

0.75 

79,675 

2.28 

0.50 

51,090 

0.00 

0.25 

24,389 

0.00 

Case  B 

Flashboards  to  El  815  At 

Beginning  of  Flood 

Ratio  of 

Peak  Outflow 

Overtopping 

PMF 

(cfs) 

(ft) 

1.0 

107,525 

4.69 

0.75 

79,676 

2.28 

0.50 

51,089 

0.00 

0.25 

24,386 

0.00 

The  maximum  spillway  discharge  capacity  (water  surface 
at  El  825)  of  62,090  cfs  is  57.7%  of  the  peak  PMF  outflow. 

5.7  EVALUATION 


The  spillway  is  unable  to  pass  the  PMF  without  the  dam 
being  overtopped,  and  is  assessed  as  being  "inadequate". 
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SECTION  6  -  STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Visual  observations  do  not  indicate  conditions  which 
would  adversely  affect  the  structural  stability  of  the  dam.  The 
observed  seepage  at  the  embankment  is  not  considered  detrimental 
to  the  stability  or  safety  of  the  dam  at  the  present  time. 

b.  Design  and  Construction  Data 

Design  drawings  prepared  by  Charles  H.  Tenney  and  Co. 
Engineers,  Boston,  Mass,  were  provided  by  the  owner  and  provided 
the  basis  for  stability  evaluations.  Data  regarding  the  con¬ 
struction  history  of  the  structures  was  not  available. 

c.  Operating  Records 

No  major  operational  problems  which  would  affect  the 
stability  of  the  dam  were  reported. 

d.  Post-Construction  Changes 

A  complete  resurfacing  of  the  spillway  chute  and 
apron  was  performed  in  1971  as  a  result  of  significant  spalling. 
Reconstruction  of  the  roadway  spanning  the  crest  was  performed 
in  1979. 

e.  seismicity 

According  to  the  guidelines  and  criteria  set  forth 
by  the  Corps  of  Engineers  (Ref.  l)  the  dam  is  located  in  a 
Zone  1  seismic  area. 

6.2  STRUCTURAL  STABILITY  ANALYSIS 

Structural  stability  of  the  concrete  overflow  section 
was  evaluated.  The  method  of  analysis  and  stability  criteria, 
were  in  accordance  with  EM  1110-2-2200  published  by  the  Corps 
of  Engineers,  U.S.  Army.  Assumptions  and  calculations  for 
the  analyses  are  included  in  the  Appendix  D,  and  summarized  as 
follows: 
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Location  of  Sliding 

Case  Loading  Condition  Resultant  F.S . 

I.  Normal  loading  condition,  within 

reservoir  level  at  spillway  middle 

crest,  no  ice  load  one  third  3.19 

II.  Normal  loading  condition,  within 

reservoir  level  at  spill-  middle 

way  crest,  with  ice  load  one  third  3.13 

III.  Unusual  loading:  flood  7.53  ft  out- 

level  equal  to  H  PMF  at  side  middle 

maximum  overflow  section  one  third  2.60 

IV.  Extreme  loading:  flood  14.16  ft  out- 

level  equal  to  PMF  at  the  side  middle 
maximum  overflow  section  one  third  2.02 

The  results  of  the  stability  analysis  indicate  that 
stability  of  the  maximum  overflow  section  of  the  dam  against  over¬ 
turning  is  inadequate  for  both  k  PMF  and  PMF  loading  conditions. 

In  both  cases  the  resultant  forces  are  located  outside  the  middle 
one  third  of  the  base  width  and  factors  of  safety  against  sliding 
are  less  than  3.0.  These  conditions  are  not  consistant  with  the 
minimum  criteria  set  forth  by  the  Corps  of  Engineers (Ref .1)  and, 
therefore,  the  dam  is  considered  inadequate  for  PMF  and  PMF 
conditions. 
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SECTION  7  -  ASSESSMENT/RECOMMENDATIONS 


7 . 1  ASSESSMENT 


a.  Safety 

Examination  of  the  available  documents  and  a  visual 
inspection  of  the  dam  and  the  appurtenant  structures  did  not 
reveal  conditions  which  constitute  an  immediate  hazard  to  human 
life  or  property.  However,  the  dam  has  some  deficiencies  which 
require  further  investigation  and  remedial  action. 

Using  the  Corps  of  Engineers'  Screening  Criteria 
(Ref.  1)  for  review  of  spillway  adequacy,  it  has  been  determined 
that  the  dam  would  be  overtopped  for  all  storms  exceeding  approxi¬ 
mately  57.7  percent  of  the  Probable  Maximum  Flood  (PMF) .  The 
spillway  is,  therefore,  adjudged  as  "inadequate". 

Structural  stability  of  the  dam  based  on  available 
information  and  visual  inspection  is  inadequate  under  Corps  of 
Engineers  Criteria  for  both  %  PMF  and  PMF  loading  conditions. 
Resultant  forces  for  these  two  conditions  fall  outside  the 
middle  one  third  of  the  base  width  with  factors  of  safety  against 
sliding  being  less  than  3.0. 

b.  Adequacy  of  Information 

The  information  and  data  available  were  adequate  for 
performance  of  this  investigation. 

c.  Need  for  Additional  Investigation 

Investigation  to  determine  source  of  surface  waters, 
at  the  toe  of  the  dam  (left  side  of  spillway)  and  their  potential 
indication  of  embankment  seepage  should  be  undertaken  to  provide 
data  for  more  detailed  seepage  analyses. 

d.  Urgency 

The  additional  investigation  recommended  should  be 
initiated  within  3  months  from  the  date  of  notification.  Within 
18  months  of  notification,  remedial  measure  as  a  result  of  these 
investigations  must  be  initiated,  with  completion  of  these  meas¬ 
ures  during  the  following  year. 
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7.2  RECOMMENDED  MEASURES 

1.  The  results  of  the  aforementioned  analyses  will 
determine  in  the  appropriate  remedial  measures 
required. 

2.  Repair  distressed  areas  of  wood  stave  penstock  to 
facilitate  its  further  use  as  an  emergency  reservoir 
drain  system. 

3.  Remove  small  bushes,  brushes  and  trees  growing  on 
both  upstream  and  downstream  embankment  slopes. 

4.  Monitoring  of  seepage  using  the  existing  weir 
systems  should  be  continued. 
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VISUAL  OBSERVATION 


APPENDIX  C 


visum.  ins  pit.  r  con  chccklist 


Basic  Data 


a.  General 


Name  of  Dam 


Fed.  I  D.  #  KY  O 049*7  _  DLC  Dam  No#  ^ 

River  Basin  Sw&e.  Eksmj 

Location :  Town  UPPER.  MPM6AUP  County  _ 


143  B-&6 


>  #///£/ A 


Stream  Name  ,MQJ^6AV.F 
Tri*  utary  of  X)\£  LAWACM 
Latitude  (N)  4i°-_?s-e> 

Type  cf  Dam  E/kttTH 
Hazard  Category 

Date(s)  of  Inspection  _ \ 

Weather  Conditions  Suyw- 


£\V/6fc- 


Longitude  (W) 
3N4-  SPiLLUJ 


>qe>i 

-  e>s°-is°F 


74-°  4*1 


Reservoir  Level  at  Time  of  Inspection  £f.  $fl*Z0 _ 

b.  Inspection  Personnel  5 ■  FiLbMAh/  J  ‘JYDTisJDRA  PfiTtL  j 

AfiJb  JPHU  WALLACE _ _ 

'  e.  Persons  Contacted  (Including  Address  &  Phone  No.lKhr-  Pomalp  LAVt-ftS  i  SuPeRV**^ 
4  iUt#*ac»6  op  CWfoiNe£e.iw6  •  $  Boy  k/AJUvi^.,  s*^\o*L  e we- wet i 

Aboetss  ;  obau 6fi>  Awd  feockXAOD  UTitittES  Iwc . 

_ OKS  fcLVE-  H.VWL.  PJ»A-gA _ _ _ 

Peaav.  BweR.,  uevo  Nor.*  • 

«  I 

Telephone  *.  0^  1 4*)  351-6000  ^  .  “  .  . 

_ _ AH  -  (ail  -2fr4B  (  thr«erdial  KtwmW  My.  hiANVi*  I 


d.  History: 

Date  Constructed  ~~  Datc(s)  kcconstructed  ^7 V/fotttK-ty  £|»  «M<A* 

'  .  '(Bfl.  StrUUmA  re  CffwoVr-u  c^4u4  ^ 

CChaihes  H.T6Nt/e>(  6*4<37Mfe - 

Designer  )  C  'HA%  >  T  MA\Ai  Iwc  •  Poston  M  a^c.  c.  \*u%<  H  S  . _ 


Constructed  Dy  PfiJErP 
owner  OR.A»i&E _ 


>  H  Til 


Sheet  1 


2)  Emhnnkmgnt 


a.  Characteristics  ' 

W)  Embankment  Material 


Auijk  wail 


L6M  AWfc  EtGHT  EMBAklVOiewnS  1/ 

^  fa  ii.  Kw.li  i  W  uratU  • 


(2)  Cutoff  Type 


(3)  Impervious  Core 


(4)  Internal  Drainage  System 


(5)  Miscellaneous 


Crest  —  /Oxw-to  ovo  do 
(1)  Vertical  Alignment  _ < 


Vo  r  dljnr^‘L  .  — —  CiM^CAi-fcu  fo**  V*  f~ 

Or^al  r 


2)  Horizontal  Alignment 


(3)  Surface  Cracks 


(4)  Miscellaneous 


Upstream  Slope  ' 

Cl)  Slope  (Estimate)  (V:H)  \  (V^  ;  3/"mV —  4  ®WV*Ua4t 

(2)  Undesirable  Growth  or  Debris,  Animal  burrows  huMjA  ; 


(3)  Sloughing,  Subsidence  or  Depressions 


Sheet  2 


CX-oC€^r 


Downstream  Slope 

(1)  Slope  (Estimate  -  V:ll) 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  (Ciw^Wn  L>dfc 


(3)  Sloughing,  Subsidence  or  Depressions 


00  Surface  Cracks  or  Movement  at  Toe 


k5)  Seepage 


eepage  Beyond  Toe 


KT)»  cMt-k  "UjiuiU 


va  miAAMAul 

Abutments  -  embankment  Contact*!  .u<U.  a  4lm*r  vo 

ftX.  '■Ko*  bftAk-  *i 


UMAA  Omit  tfuu 
&  W  (ImaHua  Vmaa 

kib. 


Berth  ❖r«/j5v‘n,/-n\tvvTo  — '  $TU-  CtnbcJ"  *•  KnJhvt+Jl  ^[r7w*J  &**C 

't&JL  6^iu/u  ic 


Sheet  3 


-..mums  ' 


(1)  Erosion  at  Contact  _ 

(2)  Seepage  Along  Contact 


3)  Drainage  System 


Description  of  System 


Condition  bf  Syst 


Discharge  from  Drainage  System 


4)  Instrumentation  (Momumentation/Surveys,  Observation  Wells,  Weirs 
Piezometers,  Etc.] 


'  4  1 


5)  Itoscrvoir 


.  Condition  of  Auxiliary  Spillway 


DO  OlKuL 


Condition  of  Discharge  Conveyance  Channel 


C'.l 

Reservoir  Drain/Outlet  ~  Us  Y*>oXfvV"»-v'v  ■'bto-vA . 

*  ■  Type:  "Pipe  _ X?  Conduit  _ Other  ' 


Type:  “Pipe  _ xf  Conduit  ______________  Other  _ _ 

Material:-  Concrete  ____________  Metal  rj  Other 

Size:  //•o'uJQOo  J /Q~7fsm*J  Length  7075 ajooo 

Invert  Elevations:  Entrance  _  7 t*9*S _  Exit  63>0  t 

Physical  Condition  (Describe) :  Unobservc 

Material :  '  _ _ 


►  f£r*<! c*i 


"iTOoJi- 


Joints :  _ 

Structural  Integrity: 


Unobservable 

Alignment  ■ 


Hydi'aulic  Capability 


Means  of  Cortrol:  Gate  A  Valve _ 

Operation:  Operable  Inoperable 

Present  Condition  (Describe) :  jc/ar 


Uncontrolxed 

Other 


mn.  *  a  foutef, pUrsr  /jt/rmt 

'fk t  /*M6trg(  7b9,s  fi <jU  ******  +*  **tJt*2/,*2 

£es*£(/oi*L  Sheet  6  (/ 


.9)  St- mo  Lit  tvil  t> 

a.  Concrete  Surfaces 


CiLJ’vaAm^ 


Structural  Cracking 


M 


III 


Movement  -  Horizontax  &  Vertical  Alignment  (Settlement) 


Junctions  with  Abutments  or  D-.bankmoits 


e.  Drains  -  Foundation,  Joint,  Face 


/t* ViV-4-wV  \*W*  Ifr-  3  ) 

Vfater  Passages,  Conduits,  Sluices 


Seepage  or  Leakage 


2^e  ztuvSt'f/At'ifyk./**  £/ tree  z£4  d&{s/strzs*>s->  ■/*<*  >/ 
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Sheet  8 


Job  No. 

Project 

Subject 


CHECK  LIST  FOR  DAMS 
HYDKOLOCIC  AMD  HYDRAULIC 
ENGINEERING  DATA 


1 


DISCHARGES 

1)  Average  Daily 

2)  Spillway  (?  Maximum  High  Water 
?)  Spillway  @  Design  High  Water 

A)  Spillway  Q  Auxiliary  Spillway  Crest  Elevation 

5)  Low  Level  Outlet 

6)  Total  (o£  all  facilities)  @  Maximum  High  Water 

7)  Maximum  Known  Flood 

8)  At  Time  of  Inspection 


Volume 

(cfs) 


z 


CREST:  ELEVATION:  &ZS.O 

Type:  '//// _ _ •_ _ 

Width:  O  /  _  Lengt'  :  / T /■*# 

Spillover  &>x/csi*^e,  5joi// a ua*i  j _ 

Location  3f,//,/v*c  /*c*r*/ At*  _ 

SPILLWAY: 

SERVICE  AUXILIARY 

_ &/&>  0 _ Elevation _ /J€L _ 

/A±  *jec*r74/Q _  Type  _ -  _ 

_ _ ft _  Width  _ —  -  -  — _ 

T.ype  of  Control 

___________________________  Uncontrol  led  _ ~  _ _ 

Control  led: 

?/+*//■  fosfrOS _  Type  _ _ _ 

(Flashboards;  gate) 

£? _  Number  _ 

!l"  /3a  A _  Size/Length  . 

Invert  Material  _ _ -■  _ 

Anticipated  Length 

of  operating  service  _ 

/ £  Chute  Length  • _ . 

-  -  Height  Between  Spillway  Crest  _ 

&  Approach  Channel  Invert 
(Weir  Flow) 


HY0ROMETEROLOG 1  CAL  GAGES: 

Type  : 

Location: 

• 

Records: 

Date  - 

Max.  Reading  - 

FLOOD  WATER  CONTROL  SYSTEM: 

Warning  System:  0 (>$£/IsOAt70 aJ 

/}AJe 

rtA/0 


Method  of  Controlled  Releases  (mechanisms): 

A/ovo.  AC-77 


m\ 


4 


k 


DRAINAGE  AREA: 


DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 


Land  Use  -  Type: 
Terrain  -  Rel ief: 


Surface  -  Soil: 


/jc/sj! 


Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


OOJrJ 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 


Dikes  -  Floodwalls  (overflow  &  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  _ | _ 

Elevation:  _ 


Reservoir: 


Length  @  Maximum  Pool 


0r7<} 


Length  of  Shoreline  (@  Spillway  Crest)_ 


lo^ 


I 
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TAMS 


job  no.  1  S33ji  IfL 

Project  R.  \  O  *1^  A  ^  •  _ _ 

Subject  Msl>g-C>«-&C«c  /HmD  C.AOl>C  £  QM  fi  J  T  £  •  y, ,i  Jf 


Sheet 
Date . 


r  -  ? 

Jo  >-v_\  2.  * ,  Q  » 


By 


•fr  L  C 


Ch'k.  by _ 


MODELING  PARAMETERS 

* 

1950  1955 


SUBBASIN  QRCSN1  RTIOR2 
Ratio 

INITIAL  LOSSES 

BASE  FLOW  INITIAL  CONSTANT 
(cfs/sq  mi)  (in.)  (in. /hr) 

INITIAL 
BASE  FLOW 
(cfs/sq  mi) 

LOSSES 

INITIAL  CONSTANT 
(in.)  (in./hr) 

i 

49  0.55  4.30 

0.80  2.00 

0.17 

•  * 

0<80'  2.00  0.30 

50  0.46  3.70 

0.80  2.10 

0.14 

0.80 

2.00  0.13 

51  0.49  4.00 

0.80  2.10 

0.14 

0.80 

2.00  0.25 

1 

! 

RESERVOIR  DISCHARGE  RATINGS 

j  SWINGING  BRIDGE 

TORONTO 

1  Spillway  Crest 
j  Elevation  * 

Storage  at  Spillway 
Crest* Elevation  = 

1,065  ft 

28,060  acre  ft 

Spillway  Crest 
Elevation 

Storage  at  Spillway 
Crest  Elevation 

=  1,215  ft 

=21 ,850  acre  ft 

Storage 
(acre  ft) 

Discharge 

(cfs) 

Storage 
(acre  ft) 

Discharge 

(cfs) 

7,820 

457 

28,060 

1,076 

21 ,850 

0 

28,980 

1,576 

.23,230 

420 

29,900 

2,176 

23,920 

800 

30,820 

2,876 

24,610 

1,230 

31 ,740 

3,876 

25,300 

1,780 

32,890 

4,876 

25,990 

2,350 

.33,580 

6,576 

26,680 

2,950 

34,500 

8,776 

27,370 

i 

3,600 

35,420  ' 

24,776 

1  28,060 

4,300 

i  •  •  * 

•  r  •  *  ; 

;  i  i  ;  .  .  ;  ; 

.  .  .  .  i 
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STATE  OF  NEW  YORK 
DEPARTMENT  OF 

lEitijtnrrr  nnb  0ururgnr 

ALUANV 


Mir)7 


Received _ . 

Dispositioa.  Cbf<Lfa> 


Foundation  inspected _ _ 

Structure  inspected _ : _ 


Dam  X0...A.A. . Qj£.L. _ _ _ _ _ Watershed 

Ferial  X0.A..&.&. _ - - - - 


Application  for  the  Construction  or  Reconstruction  of  a  Dam 

Application  is  hereby  made  to  the  State  Engineer,  Albany,  N.  Y„  in  compliance  with  the  provisions  of  Chapter 
LXV  of  the  Consolidated  Laws  and  Chapter  647,  Laws  of  191 1,  Section  22  as  amended,  for  the  approval  of  specifica¬ 
tions  and  detailed  drawings,  marked... KKJ 52 :?5.3.r  54 -5  5 -5A .  &Od . .  58 . — . 


herewith  submitted  for  the  j ^Iyotv}  of  a  dam  Seated  as  stated  below.  All  provisions  of  law  will  be  com-' 
plied  with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application 
about  ...No :yemher .  1  s  t ,  19 27 . 

(Dale) 

1.  The  dam  will  be  on .JlOngiiup.  River . flowing  into Pelawar 9 .  River . in  the 

town  . .  County  of......Qra.Rge.  and...3ul.l.i?an . 

and . 3...mUes  from.  l.ts  aoaflueflC.e..wi.t.h  ..the  Delaware  River . . . . 

(Give  exact  distance  and  direction  from  a  well-know  bridge,  darn,  village  main  cross-roads  or  mouth  of  a  stream) 

2.  The  name  and  address  of  the  owner  is . CatSKill. Rower. Gorpn..,  UiddletQwa,..R« ...y.» . 

3.  The  dam  will  be  used  for . M4T0-©lec  trie  ..power . - . 

~  4.  Will  any  part  of  the  dam  be  built  upon  or  its  pond-flood  any  State  lands? . no . 

5.  The  watershed  at  the  projxjscd  dam  draining  into  the  pond  to  be  formed  thereby  is . 1.9.5. . 

square  miles. 

6.  The  proposed  dam  will  have  a  pond  area  at  the  spillcrcst  elevation  of . ~P. . acres 

and  will  impound . 58Q.»Q.00  »QQQ . cubic  feet-  of  water. 

■  7.  The  lowest  part  of  the  natural  shore  of  the  pond  is: . .9.99. . feet  vertically  above  the  spillcrcst, 

*  v. 

and  everywhere  else  iho  shore  will  be  at  least .  5.QQ . feet  above  the  spillcrcst. 

8.  The  maximum  known  flow  of  the  stream  at  the  dam  site  was . -...cubic  feet  per  second  on.no. .reo.Q.r.ds 

(Date) 

9.  .State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 

,  failure  of  the  proposed  dam . no . . . . ... 


10.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (clay,  sand,  gravel,  boulders,  granite, 
shale,  slate,  limestone,  etc.) . poiRM.ton,® . . . . . 


k 


m.  The  material  of  the  right  bank,  in  the  direction  with  the  current,  is....I.adgQ . ;  at  the  spillcrcst  cleva- 

t'on  this  material  has  a  top  slope  of . r. . inches  vertical  to  a  foot  horizontal  on  the  center  line  of  the  dam,  a 

vertical  thickness  at  this  elevation  of . - . feet,  and  the  top  surface  extends  for  a  vertical  height  of . ». . 

feet  above  the  spillcrcst. 

is.  The  material  of  the  left  bank  is . ledge . ;  has  a  top  slope  of.....—. . inches  to  a  foot  horizontal,  a 

thickness  of . -....feet,  and  a  height  of. _ “ . :.fcet. 

13  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  effect 
of  exposure  to  air  and  to  water,  uniformity,  ctc.JdP...losa 1  of ..water in  any  bore  hole . 


14.  If  the  bed  is  in  layers,  arc  the  layers  horizontal  or  inclined? ... .k9?.i.?.9.fi4.al .  If  inclined  what  is  the 

direction  of  the  horizontal  outcropping  relative  to  the  axis  of  the  main  dam  and  the  inclination  and  direction  of  the 
layers  in  a  plane  perpendicular  to  the  horizontal  outcropping . . . . 

15.  What  is  the  thickness  of  the  layers? . 4.  ..ft* ...  to.  ,8  ft. 

V  .  .  .  . 

16.  Are  there  any  porous  seams  or  fissures? . Ho . 

17.  Wastes.  The  spillway  of  the  above  proposed  dam  will  be . 24.0.. . feet  long  in  the  clear;  the  waters 

will  be  held  at  the  right  end  by  a  ..concre  te.. abutment . the  top  of  which  will  be . 15 . feet  above 

the  spillcrcst.  and  have  a  top  width  of . 19 . feet;  and  at  the  left  end  by  a  concrete  abutment . 

the  top  of  which  will  be . 15 . feet  above  the  spillcrcst,  and  have  a  top  width  of . .1.9 . feet. 

iS.  There  will  be  also  for  flood  discharge  a  pipe . — . inches  inside  diameter  and  the  bottom  will  be . — 

feet  below  the  spillcrcst,  a  sluice  or  gate . 7* . feet  wide  in  the  clear  by . .“ . feet  high,  and  the  bottom  will 

be . — . feet  below  the  spillcrcst.  . , ; 

19.  Ai-kon.  Below  the  proposed  dam  there  will  be  an  apron  built  of .  .. .concrete » ...160 . 

feet  long  across  the  stream,  . feel  wide  and . 4 . feet  thick.  The  downstream  side  of  the  apron 

will  have  a  thickness  of . — . feet  for  a  width  of . — . feet. 

jo.  1’i.ans.  bach  application  for  a  permit  of  a  dam  over  r  2  feet  in  height  must  be  accompanied  by  a  location 
map  and  complete  working  drawings  in  triplicate  of  the  proposed  structure,  one  set  of  which  will  be  returned  if  they 
are  approved.  Knelt  drawing  should  have  a  title  giving  the  parts  shown,  the  name  of  the  town  and  county  in  which 
the  clam  site  is  located,  and  the  name  of  ill.  ,w»cr  and  of  the  engineer. 

The  location  map  (U.  S.  Geological  Quadrangle  or  other  map)  should  show  the  exact  location  of  the  proposed 
dam;  of  buildings  below  the  dam  which  might  be  damaged  by  any  failure  of  the  dam;  of  roads  adjacent  to  or  crossing 
the  stream  below  the  dam,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape, 


/ 

L 


the  height  an<l  the  width  of  stream  openings;  and  of  any  embankments  or  steep  slopes  that  any  flood  could  pass 
over.  Also  indicate  the  character  and  use  made  of  the  ground  below  the  dam. 

The  complete  working  drawings  should  give  all  the  dimensions  necessary  for  the  calculations  of  the  stability 
of  the  structure,  and  all  the  information  asked  for  below  under  “  Sketches."  There  may  l>c  attached  to  the  applica¬ 
tion  any  written  reports,  calculations,  investigations  or  opinions  that  may  aid  in  showing  the  data  and  method  used 
by  the  designer.  State  the  assumed  ice  and  uplift  pressures  and  the  conditions  on  which  based. 

21.  Sketches.  For  small  and  unimportant  structures,  if  plans  have  not  been  made,  on  the  back  of  this 
application  make  a  sketch  to  scale  for  each  different  cross-section  at  the  highest  ;x>int;  giving  the  height  and  the 
depth  from  the  surface  of  the  foundation,  the  bottom  width,  the  top  width  (for  a  concrete  or  masonry  spill  at  18 
inches  below  the  crest),  the  elevation  of  the  top  in  reference  to  the  spillcrcst,  the  length  of  the  section,  and  the 
material  of  which  the  section  is  to  be  constructed;  on  the  spillway  section  show  a  cross  section  of  the  apron,  giving  its 
width,  thickness  and  material;  and  show  the  abutment  or  wash  wall  at  the  end  of  the  spillway,  giving  its  heights 
and  thickness.  Mark  each  section  with  a  capital  letter.  Also  sketch  a  plan;  show  the  above  sections  by  their  top 
lines,  giving  the  mark  and  the  length  of  each;  the  openings  by  their  horizontal  dimensions;  the  abutments  by  their 
top  width  and  top  lengths  from  the  upstream  face  of  the  spillcrest;  and  outline  the  apron.  Also  sketch  an  elevation 
of  each  end  of  the  dam  with  a  cross  section  of  the  banks,  giving  the  depth  and  width  excavated  into  the  banks. 

22.  Elevations.  Also  give  the  elevations,  if  possible  from  the  Mean  Sea  Level,  of  at  least  two  permanent 
Bench  Marks;  of  the  spillcrest  for  an)'  existing  dam  on  Die  proposed  dam  site,  at  the  middle  and  at  the  ends  of  the 
spill;  of  the  spillcrest  for  the  above  proposed  dam;  and  of  the  spillcrest  of  any  adjacent  dams. 

23.  Samples.  When  so  instructed,  send  samples  of  the  materials  to  be  used  in  the  construction  of  the  pro¬ 
posed  dam,  using  shipping  tags  which  will  lie  furnished.  For  sand,  one-half  a  cubic  foot  is  desired  (exclusive  of  any 
stone  over  {  inch  in  size  mixed  therewith);  for  cement,  three  pints;  and  for  the  natural  bed,  twenty  cubic  inches  if 
of  ledge  and  one-half  a  cubic  foot  if  of  soil. 

24.  Inspection.  State  how  inspection  is  to  be  provided  for  during  construction,  by  coropetont . 

res  1  de  nt . .  engl  near _ * . * . . . .' .... . .1 . 

•  * 

25.  Water  Supply.  Arc  the  waters  impounded  by  the  above  dam  to  be  used  for  a  public  water  supply?.#®. . 

Has  an  application  under  the  provisions  of  Article  IX  of  the  Conservation  Law  for  such  use  been  made  to  the  Water 
Control  Commission,  Albany,  N.  Y  ?  • 


/ 


*:  * 


Name  and  address  of  Designing  Engineer  Chas.  T,  Main  , 

200  Devonshire  St.,  Boston,  llass. 

Engineers  License  Number  6146 


The  above  information  is  correct  to  the  best  of  my  knowledge  and  belief. 
200  Devonshire  St. .  f ..  BostonKiik1ass« 

(A'Jdrt-tt  of  signer) 


Deo  e  mb  cr21f  1925 

(bale) 


CATSKILL  POWER  CORPORATION 

..P.H«VRLES  .II,  Engineers . 

yio.o .  ?r<)  8J  (fbp  t.  Chargepf... Engineering 

(A  j*r>on  iiumnu  for  owner  tltculO  imlicnlc  lii*  (Hie  or  autltority) 


DAM  INSPECTION  REPORT 
(By  Visual  Inspection) 


Dam  Number 

River  Basin 

Town 

County 

Hazard  Class* 

Date 

&  Inspector 

34> 

C^CC:  <  < 

CL. 

■H 

J 


Type  of  Construction 


Use 


(3 

Earth  w/concrete  spillway 

□ 

Water  Supply 

□ 

Earth  w/drop  inlet  pipe 

M 

Power 

□ 

Earth  w/stone  or  riprap  spillway 

□ 

Recreation 

□ 

Concrete 

□ 

Fish  and  Wildlife 

□ 

Stone 

□ 

Farm  Pond 

□ 

Timber 

□ 

No  Apparent  Use-Abandoned 

Estimated  Impoundment  Size 

Estimated  Height  of  Dam  above  Streambed 

□ 

1-5  acres 

□ 

Under  10  feet 

□ 

5-10  acres 

□ 

10-25  feet 

0 

Over  10  acres 

Over  25  feet 

Condition  of  Spillway 

|X[  Service  satisfactory  Auxiliary  satisfactory 

□  1“  need  of  repair  or  maintenance  □  need  of  repair  or  maintenance 

Explain:  *% -1-^  y-A- 1  <-*. _ o  SUoi.'  rx.cj-<L.  — _ S>  c>  >•»■>  c.  Lc^CirW 

(V^r,  lL.Ui.'Wpk'V'  ,  ~fx>  rcc _ 


Condition  of  Non-Overflow  Section 

Satisfactory 

|  |  In  need  of  repair  or  maintenance  Explain:  _ 


Condition  of  Mechanical  Equipment 

f^K)  Satin  factory 

|  |  In  need  of  repair  or  maintenance  Explain: 


Evaluation  (From  Visual  Inspection) 

No  defects  observed  beyond  normal  maintenance 

□  Repairs  required  beyond  normal  maintenance 
★Explain  Hazard  Class,  if  Necessary  \A>.,s  U  J. V,  ,^/V ft  LjIXZJz.  IripsossLc^ 


ORANGE  AND  ROCKLAND  UTILITIES,  INC. 


I 

I 

I 


one  due  hill  pbza  peori  river,  new  york,  10965  914-352-6000 

writer's  direct  dal  number  914-627-2648 

RECEIVED 

JUL  20  1981  July  16 »  1981 

SOILS  SECTION 


Mr.  Jyotindra  Patel 

Tippetts-Abbett-McCarthy-Stratton 

The  TAMS  Building 

655  Third  Avenue 

New  York,  New, York  10017 

Re:  National  Dam  Inspection  Program 
_ Rio  Dam,  N.Y.  497 


Dear  Mr.  Patel: 

Enclosed  herewith  is  a  tabulation  of  the  weir  monitoring  program 
for  Rio  Dam  which  has  been  in  effect  since  November  1979. 

The  existing  weirs  have  been  in  place  for  at  least  25  years. 
However,  as  a  result  of  our  engineering  offices  being  relocated  several 
times  over  the  past  years,  these  records  are  either  misplaced  or  lost. 

We  have  a  copy  of  an  insurance  report  (also  enclosed)  made  in  1964 
indicating  a  leakage  at  the  dam  of  193  gallons  per  minute.  This  report 
also  includes  a  good  deal  of  background  information  about  the  design 
and  construction  of  the  dam  which  should  be  helpful  in  the  compilation 
of  your  report. 

If  there  is  any  other  information  you  need,  please  contact  us  and 
we  will  be  glad  to  assist  you  in  this  matter. 

Very  truly  yours, 

R0W/ct>  .  R.  0.  Wanvig 

Encs.  ’  Senior  Civil  Engineer 


RIO  DAM  -  WEIR  MONITORING 


ORANGE  AND  ROCKLAND  UTILITIES,  INC. 


The  Dam  or  Structure  -  Rio  Dam  -  Deerpark  and  Lumberland,  New  York 

1.  By  whom  designed  -  Chas.  T.  Main,  Inc.,  Boston,  Massachusetts. 

2.  By  whom  constructed  -  Fred  T.  Ley  &  Co.,  Springfield,  Massachusetts. 

3.  Year  constructed  -  1926-1927. 

4.  Type 

Concrete 

5.  Size 

a.  Length  -  Spillway  264  feet;  total  including  abutments  and  earth 
embankments  1500  feet. 

b.  Height  -  90  feet  to  spillway  crest  (maximum). 

c.  Width  at  base  -  At  spillway  100  feet. 

d.  Width  at  top  -  About  10  feet  -  Ogee  section. 

l  ^  \ 

6.  Anchorage  t 

a.  How  are  wings  of  dam  secured?  The  concrete  abutment  walls  are  built 
into  rock  ledge.  The  earth  embankments  flanking  the  two  abutment  walls 
are  founded  on  earth  and  tie  into  the  earth  hillside.  y 

b.  Foundation  under  dam:  Spillway  section  is  founded  on  rock. 

— 

7.  Water  Impounded 

a.  Area  of  pond  surface  is  460  acres  with  water  at  top  of  5 -ft.  Dashboards 
(Elevation  815). 

b.  Average  depth  -  33  feet. 

c.  *  Depth  at  spillway  -  5  feet  with  water  at  top  of  5 -ft.  Dashboards. 

.  d.  Depth  at  dam  -  90  feet  maximum 

e.  Water  Supply 
1.  River. 

*f.  Length  of  time  to  refill  -  45  days  in  average  water  year. 

**  1.  Approximate  area  of  water  used  -  2200  acre  feet; 

g.  What  is  water  used  for?  Hydroelectric  power. 

8.  Control  • 

a.  Gates  -  None  except  head  gates  to  power  penstock. 

1.  Size  -  9.5  ft.  x  12.  5  ft. 

2.  Number  -  One.  • 

3.  Location  with  respect  to  bottom  of  dam:  Centerline  of  gate  49.5"fee 
above. 

b.  Diversion  tunnels  -  None  as  such,  but  there  is  one  11 -ft.  diameter  woo< 
penstock  supplying  water  to  the  Rio  Power  Plant. 

c.  Spillway  ‘I 

1.  Size  -  240  feet  long  at  crest  of  concrete  dam.  I 

2.  Elevation  with  top  of  dam:  At  top.  I 

NOTES:  I 

♦Assumes  no  water  released  during  refill  period  --  only  Rio  drainage  area  used 
determine  runoff  (15-  square  miles). 


Rio  Dam  -  Page  2 


Condition 

1. 


Maintenance,  Inspection  and  Operation  --  Inspected  weekly  and 
maintained  as  necessary. 

Erosion  or  deterioration  of  dam  structure  --  Dam  structure  in  good 
condition. 

Seepage:  With  water  at  el ev^oB£8?3^^^^£2gagHgS3CTPagS 

gjunohi^ 

Prop^rTy^around  lake  is  mostly  undeveloped  forest  land.  Employees' 
recreation  area  and  some  private  hunting  and  fishing  clubs, 
a.  Lowering  of  water  affects  use  of  lake  for  recreation  to  some  extent. 


Public  Exposure  at  Dam  Site 

1.  Road  across  dam?  Yes  -  public. 

2.  Is  public  allowed  access  to  dam?  See  1  next  above. 

3.  Is  supervision  maintained  full  time?  No. 


Conditions  Downstream  from  Dam  < 

1.  River  bed  drops  about  95  feet  in  the  8,  000  feet  between  the  dam  and  the 
point  where  water  re-enters  the  river  after  going  through  the  Rio  power¬ 
house. 

2.  Width  of  valley  below  dam  is  approximately  1800  feet  at  elevation  of  top 

of  dam.  y 

3.  Spillway  discharges  into  this  valley. 

4.  Number  of  bridges  that  might  be  affected  by  flood  conditions  should  dam 
rupture: 

Assuming  that  this  question  refers  only  to  public  bridges  over  the 
Mongaup  River,  there  is  one  bridge  over  the  river  on  Highway  97  near  the 
confluence  of  the  Mongaup  and  Delaware  Rivers, 
a.  Give  size  and  stability  of  structure:  Not  known. 

5.  Buildings  and  structures  that  would  be  affected  by  dam  failure  (power 
plants,  piers,  etc,): 

The  power  plant  of  Orange  and  Rockland  which  might  be  affected 
is  the  Rio  Plant. 

6.  Dams,  weirs  and  flood  gates  in  streambed  which  might  be  affected  by 
dam  failure: 

If  this  question  refers  to  the  Mongaup  River,  there  are  no  other 
dams  which  would  be  affected  by  the  failure  of  the  Rio  Dam. 


